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Abstract: Interactive educational courseware has been adopted in diverse education sectors such as
primary, secondary, tertiary education, vocational and professional training. In Malaysian educational
context, the ministry of education has implemented Smart School Project that aims to increase high
level of academic achievement in primary and secondary schools by using interactive educational
courseware. However, many researchers have reported that many coursewares fail to accommodate
the learner and teacher needs. In particular, the interface design is not appropriately designed in
terms of quality of learning. This paper reviews educational courseware development process in terms
of defining quality of interface design and suggests a conceptual model of interface design through
the integration of design components and interactive learning experience into the development process.
As a result, it defines the concept of interactive learning experience in a more practical approach in
order to implement each stage of the development process in a seamless and integrated way.
Keywords: Educational Courseware Design, Interface Design, Interactive Learning Experience
Introduction
IN TODAY’S EDUCATION setting, interactive educational courseware is expected tofully support the teaching and learning activity and to create new ways of learning andteaching. While, the main function of interactive educational courseware is to motivate
and help learners to learn meaningfully and assist them to be engaged more in their
learning, so it is required to be carefully designed and thoughtfully evaluated before the
implementation (Mayer & Moreno, 2002). Therefore, meaningful learning can be accom-
plished with the appropriate presentation of the interactive multimedia materials that enable
learners to learn in more effective and efficient way and improve their learning outcome.
Although computers and technologies play an important role in educational contexts, there
are still usability limitations in terms of interactions between humans and computers in
achieving quality learning experiences. Furthermore, most researchers defined there is a
broad range of factors such as technology, course structure and interface design that affect
the quality of learning experience (e.g. Fresen, 2005; CHEA, 2002; Meyer, 2002). For ex-
ample, the literatures in e-learning point out that the quality of interactive educational
courseware is significantly related to its interface quality (e.g. Buzhardt et al., 2005; Cantoni,
Cellario & Porta, 2004; Hinostroza & Mellar, 2001) and in fact, many learners particularly
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have trouble in learning with and remembering information offered on a computer screen
(Meyer, 2002).
Meanwhile, it was reported that a number of interactive educational courseware fails to
meet the quality experiences expected by the learners (Rhee, Moon & Choe, 2006) due to
poor interface and lack of interactivity. In essence, in recent studies on how to improve the
quality of education through e-learning implementation, interactivity between the learners
and interface is considered as the most important aspects (e.g. Helen, 2006; Cantoni, Cellario
& Porta, 2004; Ellis & Blashki, 2004; Gauss & Urbas, 2003) In addition, the interface
quality of interactive educational courseware has a serious impact on the learning outcome
(Gauss & Urbas, 2003; Jonassen et al., 2003) and impact of the poor interface design in
education is more serious than in business (Crowther, Chris & Gregory, 2004). Moreover
some studies suggest that different characteristics of interactive educational courseware may
have different effects on student interaction patterns (Cavalier & Klein, 1998; Nastasi, Cle-
ments & Battista, 1990).
Within the context of interface design for interactive educational courseware in contributing
to the quality learning experience, in the following, the first section of this paper will overview
about the prior studies of e-learning in terms of worldwide past research, and discuss the
concept and the current practice of e-learning and the effectiveness of multimedia-based
learning in Malaysia e-learning context. The second section will discuss about the interface
design and its role in courseware development process. The third section will discuss about
how interface design affects quality of learning experience in terms of user engagement and
participation. Finally, the fourth section will define the key elements of the quality of interface
design.
Prior Studies of e-Learning
Nowadays e-learning has become very popular as a teaching and learningmethod in education
setting and it has been evolved from predecessor namely distance learning. In general, e-
learning is defined as a form of learning or training or education program that can be delivered
either online or offline (Stockley, 1996). According to Rosenberg (2001, p. 28), however,
e-learning refers to ‘the use of internet technologies to deliver a broad array of solutions that
enhance knowledge and performance’. To be more specific, Fry (2000) defines e-learning
as the ‘delivery of training and education via networked interactivity and a range of other
knowledge collection and distribution technologies’. The definitions of e-learning in relation
to the web, moreover, cover a wide set of applications and process such as computer based
learning, virtual classroom and web based learning, and each of this has a different emphasis
such some focuses on the content, some on the communication, and some on the technology.
Consequently, e-learning can be defined as a learning activity that involves computers, net-
works and multimedia technologies (Sambrook, 2003; Schank, 2002; Roffe, 2002; Tsai &
Machado, 2002) and in this research context, it will be discussed more with particular em-
phasis and relevance to the computer-based learning as a component of electronic media in
delivery of learning materials in an educational context.
When discussed about the positive effects of using e-learning course material, most re-
searchers agreed that quality of learning material performance can improve students’ com-
mitment to the learning process (Rashty, 2003). Students are expected to become active
participants in e-learning environments and students are becoming more responsible and
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spend their extra time learning through e-learning (Lee, 2000, p. 45). Meanwhile, other
scholars like Schoefeld-Tacher, McConnell and Graham (2001) conclude that e-learning
will enhance students’ competitive spirit and nature in terms of oral interactions. Therefore,
students’ learning style is vital in ensuring successful academic performance and satisfaction
using e-learning and students do better in e-learning if they adopt the appropriate learning
style – assimilator and converges (Manochehri & Young, 2003, p. 190). Moreover, students
interacting online would most likely improve their professional development (Hammond,
2002). It implicates to this research that interactive educational courseware should be able
to accommodate various learning styles, so the development process has to be instructed
and examined by a conceptualised matrix of learning styles formed based on key design
components such as information design, interaction design, and interface design.
Various aspects of e-learning have been discussed worldwide in the current educational
system, yet most of these researchers focus on first world countries such as the United States,
the United Kingdom and Continental Europe. The information and empirical data about e-
learning research in developing countries, especially inMalaysia, are limited. In fact, several
studies have attempted previously to conduct research about effectiveness of e-learning in
Malaysia (e.g. Baharuddin et al., 2006; Kamariah, 2006; Azizah et al., 2005; Jowati, 2005)
by just looking at students’ academic achievement. Since there are not many empirical re-
searches inMalaysia about the effectiveness of using this technology in the education system
by looking at interface design quality, perhaps this research will be able to contribute some
ideas and new insights into the field.
e-Learning: Concept and Practice in Malaysia
The Malaysian government has invested a lot on e-learning initiatives into the country. The
beginning of active e-learning started when the government introduced the pilot Smart School
Project in 1998 and will be extended to all schools across the country by 2020. Since e-
learning is gaining popularity globally, it is also taking shape in Malaysia that many schools
are now implementing e-learning approaches in the classrooms, especially in the primary
stage (Jowati, 2005). Consequently, almost every school in Malaysia currently are provided
with the computer for students and teachers to learn and teach mathematics and science
subjects (Rohana, 2006).
InMalaysia, e-learning has been developed under the umbrella of an e-education program
offered by the government and the commercial companies have invested and produced e-
learning products in collaboration with the government. At primary education level, for ex-
amples, some of the implementation of e-learning can be seen in (1) development of online
courses material, (2) browser-based teaching-learning materials including online tutorials,
and (3) a joint program in which collaboration with overseas schools called: MySchoolNet
(Azizah et al., 2005). To complement the Smart School Project, for reference, browser-based
teaching-learning materials for several subjects were developed for the system and every
courseware in the system is made available for purchase by students who are currently not
in the Smart School Project. While MySchoolNet is a website set up by the Ministry of
Education to provide links to educational information nationwide. The key feature of this
website is the interactive communication between Malaysian school students and students
from other countries. In addition, the Smart School portal site namely BESTARInet and the
total of high quality teaching and learning materials were developed as supplementary course
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materials and implemented for primary Smart Schools Project cross Malaysia. Although the
program noted above comprised only for selected school, many other common schools have
also developed and used this Information Computer Technology (ICT) benefits to aid in
their teaching and learning activities. Besides, some interactive multimedia courseware de-
velopers within the country have developed and distributed interactivemultimedia courseware
in CD-ROMs for supporting the teaching and learning activities in education at rural area.
The interactive multimedia courseware was implemented at Smart School Project in
Malaysia in this e-learning environment, yet there are few studies dealing with the effective-
ness of this e-learning system and the learningmaterials provided (e.g. MDC, 2007; Baharud-
din et al., 2006; Kamariah, 2006; MOE, 2004) by exploring student perception and expecta-
tion. There is a broad range of factors that can be identified such as student interaction and
engagement, the quality of the courseware development process and the interface design.
Nevertheless, the practice of e-learning in Malaysia can be defined as still in its infancy, as
only Smart School offer almost 75 percent of their learning and teaching activities using in-
teractive multimedia educational courseware and online in current e-learning environment
in comparison to general school (MOE, 2008; Juwati, 2005). According to Muda and Mo-
hamed (2006), furthermore, many e-learning courseware programs in Malaysia currently
fail or are not suitable in terms of pedagogical use because the development process fails to
accommodate or limitedly reflect the user’s interests and preferences. As a result, ‘the in-
structional sessions at school continue to be based on textbooks, which are delivered by the
teachers’ (Muda & Mohamed, 2006, p. 196). In particular, the effectiveness of learning ex-
periences with the courseware is significantly related to the interface design performance as
a crucial part of user’s experience with any piece of courseware (Shneiderman, 1998).
Therefore, it is imperative to review interface design in terms of pedagogically sound
courseware development and its process.
Interface Design
Shneiderman (1998, p.85) defines, ‘Interface is the place at which independent systemsmeet
and act on or communicate with each other (i.e., the communication between human-ma-
chine)’. Brenda (1990, p.12) also defines that the interface is the place where contact between
two entities occurs such as a piece of software, a hardware device, or a user. In addition,
Preece, Rogers and Sharp (2002, p.99) states that the interface is the surface of screen facil-
itating certain interpretation of the medium on the way that user perceives the communication
process. In particular, it is about a medium transmitting the information virtually between
computer and individual in creating the positive user experience. As a vehicle of communic-
ation,Weiss (1993) claims that a multimedia user interface is comprised of 4major categories:
• The presentation of interface controls the way in which the user perceives the information
(seeing the information). It includes screen design, graphic, menu, layout, attention getting
device, and colour.
• The conversation of interface controls the way system is communicating with the user
and communication between user and system (method of communication).
• The navigation of interface controls the way in which the user moves from one part of
the information to another (movement from one screen page to another screen page).
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• The explanation of interface controls the way in which the user controls the different
activities (use of icon) including performance support.
The four interface design categories implicate that a well designed interface can be accom-
plished through a systematic integration of interface design with other design components
such as interaction design, information design and navigation design. In fact, the interface
design affects how the learners understand the content and the desire to use it, so it should
be integrated and reflected in the courseware development process.
Interface Design in Courseware Development Process
The development of effective interactive educational courseware requires a systematic process
executed by a skilled development team. In general, the courseware development commences
with the 5 basic generic development process (figure 1): 1) defining the target user and rel-
evant learning objectives, 2) determining what are design solutions of the materials by con-
sidering types of delivery formats and look and feel design, 3) development pieces of the
program are assembled, 4) the material implemented by the target user, and finally 5) the
evaluation on how the end product is used by the end user (McConnell, 2004; Galitz, 2002).
Figure 1: Generic Educational Courseware Development Process
The problem mapped in producing a good interface design of interactive multimedia
courseware is to understand what users require from a product and how to provide effective
engagement. In terms of media organisation, for example, interface design needs to consider
carefully on graphic visual and navigation to engage learners in meaningful authentic tasks
(Wilson, Jonassen & Cole, 1993; Wilson & Cole, 1991). From a viewpoint of courseware
development, the interface design should focus on how to provide a learning environment
that encourages and motivates learners to recognise the important concepts of meaningful
learning. To do this, the interface designers are required to have a basic understanding of
mental models, other psychological theories and their applications to the courseware design
(Brenda, 1990). In this context, interface designer should be able to consider the implications
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of how the interface courseware influences and anticipates the target learners’ thinking process
during their interactions with courseware (Galitz, 2002).
However, current practices in e-learning place the focus of the design process on usability
and its problem is that developers have a tendency to omit the user experience from the entire
e-learning system (Preece, Rogers & Sharp, 2002), which has to incorporate the learning
materials, the user-interface, modes of communication, collaboration spaces and so on.
Furthermore, there is often a gap between what is known about interface design and design
practice (Shield & Kukulska-Hulme, 2006). Therefore, it is imperative that the developers
should attempt to overcome this gap by placing the user at the centre of the design process.
Understanding of the user needs is critical to the successful of system design (Helen, 2006)
because the user experience, or how the user experiences the end product is the key to ac-
ceptance and it is where user interface design enters into the design process. This claim is
supported by Brown (1998) and Bodker (1991) that users must be directly involved in the
design process from its early stages and it has to be worked with designers to ensure both
the functionality and the usability to address the user experience. They further suggest that
interface design is not something that should take place late in the design processes after all
the important decisions made, but rather, it is something that should be ongoing throughout
the design process. In fact, from the user’s point of view, interface design is the main activ-
ities in their learning process that contribute to the effective learning experiences. According
to Buzhardt et al. (2005), the effectiveness of the interactive educational courseware should
be evaluated by determining the learner’s learning outcome or by looking at students’ aca-
demic achievement, and furthermore, the measurement of the learning outcome is related to
the quality of the delivery medium. Shedroff (2001) also claims that the presentation of
multimedia material itself frequently, affects users’ understanding, and contributes to the
quality of learning experiences.
The Key Elements of Interface Design
“The distinguishing feature of experience-based learning is that the experience of the learner
occupies central place in all considerations of teaching and learning. This experience may
comprise earlier events in the life of the learner, current life events, or those arising from
the learner’s participation in activities implemented by teachers and facilitators” (Andresen,
Boud & Cohen, 2000, p. 225). The goal of any learning material is to promote learning en-
vironment and the learning materials must be designed properly to engage the learner and
promote learning experience (Crook, 1994). By considering learners’ learning experience
as a composite of all experiences associated with completion of a course of study, the key
elements of learning experience can be found by conceptualisation of media content and
learner satisfaction (Van Duyne, Landay & Hong, 2003) To assess the overall quality of the
learning experience, it is necessary to consider the quality of each of these elements that
impacts on the student’s learning experiences and subsequent learning outcomes (e.g. Bonk,
2001). Similarly, Schramm (1997) suggests that the learning experience is influenced more
by the content and instructional strategy in the learning materials than by the type of techno-
logy used to deliver instruction.
A number of education researchers have sought to describe quality learning experiences
from a cognitive perspective. For example, Savery and Duffy (1995) claim that there are
several principles derived from learning theories that necessarily underpin effective learning
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and quality learning occurring when learning is an active and engaged process. Quality of
learning in interactive educational courseware is achieved when learners are engaged and
involved in activities of the learning process and where the learners’ performance and reac-
tions are observed, recorded, measured and analysed (Preece, Rogers & Sharp 2002; Boud
& Prosser, 2001). Herrington and Oliver (2001) provide a checklist based on the principles
that are determinations of pedagogy, resources and delivery strategies as the means for as-
sessing the potential and quality of any online learning setting. In a similar, Sims, Dobbs
and Hand (2002) argue that quality learning experiences in technology-mediated distance
settings such as online learning are determined by issues of quality in the design and delivery
of the online setting. To improve students’ learning outcomes in the interactive educational
courseware development, therefore, it needs to effectively connect the target learners’ exper-
ience and the content. In this context, interface design is expected to effectively and efficiently
connect them to each other to create quality of learning experience. To do so, the interface
design is strongly related to interaction design. In fact, interaction is one of the key factors
that contribute to the effective learning, and different kinds of interaction will promote a
different level of learning (Ben-Ari, 1998).
Kessler, Rosenblad and Sheppard (1999) claim that there are three types of interaction
suited to the e-learning environment where are interactions with the course content, with
other students, andwith the instructor. In addition, engaging interactions will makemultimedia
system more attractive in ways that support learning goals. According to Galitz (2002), the
development of interactive computer software especially at the design stage requires the
understanding of at least three things: the user who interacts with, the system (the computer
technology and its usability), and the interaction between the user and the system. Thurmond,
Wambach and Conners (2002), moreover, highlight that mode of the content delivery can
influence user interaction, and most of the interface design aims to enhance the active parti-
cipation of the user. Thus, in the context of the quality of learning experience, interface
design should cater for learners’ possible and expected interactions. There are two key design
components on determining the quality learning experiences, which are the effective user
interaction and the quality of interface design (Yang & Cornelious, 2004). Furthermore, in-
formation design can be also added as the third design component (Paluch, 2006; Shedroff,
1994).
The factors affecting the quality of interactive learning experience should be classified
into three forms which are the types of learning, the types of the computer based learning
material presentation, and the types of the assessment approached (Biggs, 2003; Sambrook,
2003). Interestingly, these three forms can be defined in the intersection areas of the three
design components: information, interaction, and interface design. The relationships between
the three design components and the three forms illustrated in the figure 2 show a transform-
ation of information design, quality interface design, and effective user interaction in terms
of quality of learning experience.
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Figure 2: The Basic Triangle of Control Components Relationship for Creating Effective
Learning Experience
The key difference between educational courseware development and the generic user exper-
ience design can be found from the interactions among the three design components and
categories from the quality of interface design perspective. The interactions enable designers
to connect each component in a seamless and effective way and ensure them to reflect the
user experience in quality of educational courseware development process. In other words,
the quality of learning experience with educational course will not be achieved gone through
each design component of development process, but through the conceptualisation and ma-
terialisation of the relationships based on identification and illustration of the interaction
areas.
Interactive Learning Experience as the Key Concept of the Interface
Design
In fact, based on a review of the literature, it is found that the courseware developers, in
common, develop the interface design of educational courseware based on their generic un-
derstandings of user interaction and measure the efficiency of the courseware based on a
generic courseware usability principle and methods (e.g. Helen, 2006; Galitz, 2002). In
other words, there should be a possibility that quality learning experiences can be misinter-
preted and which may be far from the learners’ genuine expectations and satisfaction.
The integration of the three design components and the three forms of learning experience
is anticipated to play a role of bridging the gap between the product purpose (effective
learning and teaching) and the three design components in the development process, and to
produce quality of interface design for educational courseware design. As a result, the con-
ceptual model (Figure 2) is expected to drive the whole development process to move toward
the ultimate goal which is to create the interactive learning experience. Therefore, it can be
claimed that the interface design in educational courseware development will be determined
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on how to define the interactive learning experience in the development process in terms of
the integration of the design components and the forms of learning experience.
As the user experience is the crucial part of any pieces of software, the interface design
is expected to facilitate user’s interaction. With the failure and weaknesses in Malaysian
courseware, it requires towards conceptualising interface design for interactive educational
courseware to reflect the end user needs through each stage of the development process in
term of creating quality of learning experience. Furthermore, the interactive learning exper-
ience should be treated as the key concept of the interface design for quality educational
courseware development. It should focus on the learners’ various engagements that need to
be understood through the three design components and the three forms of quality of inter-
active learning environment.
Conclusion
This paper reviewed educational courseware development process in terms of identifying
quality of interface design and defined the key concept of interactive learning experience
through the integration of the three design components and the three forms of quality of in-
teractive learning experience. In practice, the integration of the three design components
suggests that educational courseware developers and designers need to understand the concept
of interactive learning experience in terms of various learner engagement, and to conceptu-
alise them with the three forms of interactive learning experience (the types of learning, the
types of the computer based learning material presentation, and the types of the assessment
approached) in order to materialise it into the three design components (information design,
interaction design, and interface design) in a seamless and integrated way of educational
courseware development.
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